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UNrTED STATES PATENT OFFICE.,

CHARLES E. BUELL, OF NEW HAVEN, CONNECTICUT, ASSIGNOR OF TWO.
THIRDS TO JAMES G. SMITH, OF HACKENSACK, NEW JERSEY, AND

GEORGE W. COY, OF MILFORD, CONNECTICUT,

MEANS FOR UTILIZING SECONDARY BATTERIES ON TELEPHONE-CIRCUITS. |

SPECIFICATION forming part of Letters Patent No. 251,181, dated December 20, 1881.
Application filed August 31, 1881, (No ﬁlodel.)

To all whom it may concern : | It also consists in the combination, with the
Be it known that I, CHARLES E. BUELL, a | main. telephone-line and an induction trans-

citizen of the United States of America, re- mitting apparatus connected therewith, of a

siding at New Haven, in the county of New | branch or derived circuit including a second-

5 Havenand Stateotf Connecticut, have invented ary electric battery and means for operatively 33
certain new and useful Improvements in Means | connectin g sald secondary electric battery with

for Using Secondary Batteries on Telephonic | the primary circuit of said transmitting appa-

- Circuits; and I do hereby declare the followy- ratus, whereby the secondary battery may be

Ing to be a full, clear, and exact description | used inlienof the loecal electric generator here- :

ro of the invention, such as will enable others | tofore used for producing the inducing-cur- 6o

skilled in the art to which it appertainsto make | rent of an induction telephonic transmitter. .

and use the same, reference being had to the | It further consists in the combination, with

-accompanying drawings, and to letters or fig- { a main telephone-circnit and an induction

ures of reference marked thereon, which form transmitting apparatus connected therewith,

- 15 a part of this specification. | and a branch' or derived circuit emanating 6¢
This invention relates to means for storin g | trom said main circnit, of a series of secondary
clectrical energy from a main cirenit and util- | electric batteries, devices for connecting said
1zing sald stored energy upon another and in- | series of secondary batteries in multiple are in * . .
dependent circuit, its main object being to ob- | said branch or derived cirenit, and devices for

20 viate the use of local electric generators for breaking said branch or derived circuit and 70
providing the inducing-currents for telephonic connecting said secondary batteries in tension
transmitters,and to enable the efficient use of | series with the primary circuit of the induc-
secondary electric batteries for this purpose. | tion transmitting apparatus. -

The invention, however, may be used for other In order that a sufficient proportion of the
25 purposes, as will hereinafter appear. - current for properly charging the secondary 75
‘The invention consists broadly in the com- battery may be diverted over the branch or
bination, with a primary or main electric cir- derived circuit, I 80 arrange a suitable resist-
cuit, of a derived or branch circnit including | ance in the main line that when the current
one or more secondary electric batteries, and | divides a part will flow over said resistance
~ 30 devices for disconnecting the derived or branch | and a part will flow through the secondary 8o
circuit from the primary or main cireuit and battery in proportion to its resistance. The
connecting said branch or derived circuit to resistance interposed in the main line serves as
form a part of an independent circuit arranged | a limit to the charging of the secondary bat-
to recelve the charge of said secondary bat- | tery, for when the latter has become charged
35 tery or batteries, whereby a normally-charged | to a point where back-flow would otherwise 8 5
- primary or main circait may be nsed for other commence the main circuit will flow entirely
~purposes, and at the same time be utilized for | over the resistance in the main line. It will
charging a secondary battery or batteries for | be readily understood that were the secondary
‘use upon another circuit. o | battery in the main line it would be liable to

40 It also consists in the combination, with the | become overcharged, so that its current would 9o
main_ electric circuit and a branch or derived | oppose and neutralize the main carrent; but ~
circuit emanating therefrom, of one or more | with the secondary battery in a derived or
secondary electric batteries in said branch or | branch circuit, should it become charged to
derived circuit, an electro-motive device ar- | the point of vack-flow, its current will simply

45 rangedtoinfluence the main circuit, and means | join with the main current and pass off over gy
for connecting said branch or derived eireuit | the main line in the same direction therewith,

+ and secondary electric battery or batteries In the accompanying drawings, Figure 1
operatively with said electro-motive device, | illustrates the constraction of a telephone-sta-
whereby the current of said battery or bat- | tion apparatus according to my invention.

5o teries may be caused to control said device. Fig. 2 is a view in elevation of a substan- roo
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tially similar apparatus inclosed in casings. | induction-coil are as follows: From a metallic

Fig. 3is a diagram illustrating a modified form
of the appa,ra,tns in which a series of secondary
batteries 1s used.

Referring to Fig. 1, letter I designates one

of the main-line ter mumls entering the station

and connected with one of the terminals of
the coil of the bell-magnet A, from the other
terminal of which leads a wire, a, which 18 con-
nected with a metallic stop, f, by a wire, ¢, and
with the secondary circnit of an induction-coil,

D, by a wire, b, the opposite terminal of said
Secondary GII‘OIJ.lt being connected bya wire, b/,

with the pivoted arm K, which supports the
telephone when,not in u&e, and at such time
hasits free end resting upon a metallic stop,
e, with whieh is connected the main-line ter-
minal I./.  From the pivoted end of this arm
B a wire, k&, leads to one of the binding-posts
of the receiving-telephone K, and from its

other binding-post a wire, &/, leads to the me- |
tallie stop e.

An insulated Stop, ¢/, limits the
upward movement of the arm L when 16 18
raised by a spring in the ordinary manner.

The metallic bell-lever A/ is pivoted at 1ifs
lower end to a metallic stud, ¢/, from which a
wire, ¢, leads to one of the poles of a second-
ary electric battery, G, the other pcle of which
is by a wire, ¢, connected with the wire b’ be-
tween the induction-coiland the telephone-sup-
porting arm.

From the connections now described it 'mll

" be observed that the main-line circuit is com-

35
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- portion flowing, as indicated by the arrows No.
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pleted in the direction indicated by the arrows

‘No. 1 from the main-line terminal L, through

the coil of the bell-magnet, and thence over
wires a b, the secondary circuit of the induec-
tion-coil D, wire ', metallic telephone-support-
ing arm B, and metallic stop e, to the other main-
line termma,l L‘; and it will also be observed

‘that the .seconda,w battery G, when the bell-

leveris attracted against the metalllc stop 1, 18

‘1ncluded In a derived circuit indicated by the
arrows No. 2, and formed by the wire ¢, stop f,

bell-lever A/, wire ¢, leading to one pole of the
secondary battery, and the wire ¢/, leadingirom
the other pole of said battery. 1'wo pathsfor
the main current throngh the station are thus
provided, and it will therefore divide at the

point marked x,.one portion flowing, as indi-

cated by the arrows No. 1, through the second-
ary circuit of the induction-coil, and the other

2, over the derived circuit and through the
secondary battery &, charging the said battery
with electrical energy, which at the proper
time is directed through the primary circuit of
the induction-coil D, and utilized by means of

suitable tension-varyin o devices for producing.

induced pulsations,which flow from the second-
ary circuit of the induction-coil over the main
line in the transmission of articulate speech or
other sounds.

The means of disconnecting the derived or

branch circuitfrom the main circuit and direct-

stop, &, located behind the bell- -lever, a wire,

Iy leads to one of the tension-varying contacts

Of a transmitting apparatus, the diaphragm of

which is indicated by the letter I, and which

may be of any ordinary counstruction,requiring
therefore no detailed description here.
the other contactof the transmitting apparatus
a wire, 7, leads to one terminal of the primary
circuit of the induction-coil, and from its other
terminal a wire, ¢/, leads fo the wire ¢'. Now

when, atter the asual calls, two stations are put

into communication, and also when a station
desires to communicate by telephone with a
central office, the main battery is taken tem-
porarily off the line, and the bell-magnet A
being thus discharged, its lever A’ fal ls back
against the metallic stop A, thus breaking the
derived or branch circuit and closing the dis-
charging-circuit of the secondary battery, as
indicated by the arrows No. 3—that is, over
wire ¢, metallic stop A, wire //, the tension-va-

rying devices of the. tl&l]bmlttbl“ wire %, the.

primary circuitof the inductiml-c{)il,wire v and
wire ¢', back to the secondary battery. When
sounds are produced by articulate speech or
other means in front of the diaphragm I, -the

vibrations of said diaphragm will operate the.

tension-varying devices in the ordinary man-
ner, and the resulting variations of the current
of the secondary battery flowing through the
primary circuit of the induection-coil will pro-
duce the induced pulsations or undulations
which flow from the secondary circuit of said
coil over the main line, resulting in the trans-
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mission of sounds corresponding to those act-

ing upon the transmitter-diaphragm.
It will be seen that in a station apparatus

| constructed as deseribed the secondary electric

battery takes the place of the local generating-
battery heretofore used, and is far preferable,
in that its current is much stronger and more
uniform. It is more cleanly and requires
scarcely any attention after being once prop-
erly connected.

In Fig.2the a,ppa,ratub varies from th atshown
in Fig.1lonlyinunimportant particulars, adapt-
ing it to be inclosed 1n a casing, (indicated by
the letter O,) which has its door O/ open in the
present instance to show the interior parts.

The diapbragm I and the circuit-varying de-
vices are arranged upon the door in the usunal
manner, and the wires ¢ and /' lead. respect-
ively from the circuit-varying contact to the
upper and lower wetallic hinges, n and »/, of
the casing. The wire 2/ is connected, through
the lower hinge, a wire, 4%, and binding-post
p, with the wire ¢, which leads to one pole of
the secondary battery G, and wire ¢ 1s connect-
ed,through the upper hmge and a wire,#?, with

one terminal of the primary circuit of the in-

[O§
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duction-coil D, from the otherterminal of which

the wire 4/ leads to the stop & behind the bell-
lever.
ing-circuit of the secondary battery is estab-

ing its current over the primary circuit of the | lished, as indicated by arrows No. 3—that 1s,
; ) .

When the lever falls back the discharg- 134

.,i-i'-ﬂ
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over wire ¢, binding-post p, wire A2, hinge ',
wire &/, the circuit- -vary ing contacts, (not seen

“in this ﬁﬂure,) wire ¢, hinge n, wire #°, the pri-
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mary circuit of the mductlou coil, wire ¢/, stop
I, bell-lever A’, wire ¢° binding-post p’, and
mre g’y back to the secondary battery.

When the station apparatus 1s not in use
the current lows over the main line, as indi-
cated by the arrows No. 1, and over the de-
rived circuit, as indicated by the arrows No.

2—that 1is, following arrows No. 1 from the.

main-line terminal L, over wire [, through the
coll of the bell-magnet, over wire a, wire 0, the
secorndary circuit of the indueiion-coil, over
wire V/, lever I, metallic stop e, wire €%, eircuit-
breaking spring £, plate (%, and wire I, to the
main-line terminal L/, Dn*ulmg at the point
marked z, a I)OI‘tIOIl of the current tlows over
the wires ¢ ¢/, stop f, bell-lever A/, wire ¢,
binding-post p’, wire ¢/, through the battery G,
over wire ¢, binding-post p, wire ¢2, to wire o’
and the lever L, this being the derived or
braneh cireuit, as indicated by the arrows No.
2. The lever L*' when held against the lower
stop, e, short- circuits the te]ephone K3 but
wlen the lever is against the upper stop the

-~ eurrent flows from the secondary circuit of the

._30
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induction-coil over the wires b/ §* and binding-
post p? to the telephone-wire I, through the
telephote- coil and -over wire k' to the bind-
ing-post p°, and thence to the main line over
the connections heretofore deseribed.

In modification shown in Tig. 31 have pro-

vided for using a series of secondary batteries,

connecting them in multiple arein-the derived
circuit for the purpose ot belng charged, and
conpecting them in tension series with the pri-
mary cirenit of the induction-¢oil by means of
suitable switching devices when the transmit-
tmg apparatus is to be used. In this case the
main-line terminal L 1s connected with one ter-
minal of the coil of the bell-magnet, from the
other terminal of which a wire, ¢, leads to a
resistance, R, from the opposite end of which
a wire, @, leads to one terminal of the second-
ary circuit of the induction-coil D, from the
other terminal of whieh a wire, a?, leads to the
metallie stop ¢°, from which a wire, £, leads to

~one binding-post of the teleplhone K, while
<o

from the other binding-post the wire k' leads
to a similar metallic stop, ¢}, with which is con-
nected the main-line termmal L/

From the wire «® a wire, ¢?, leads to a poin_t,
Yy where it is connected with three branches, ¥/,

y%, and %°, which lead respectively to the poles

of the sccondary batteries G/, G%, and G, from
the opposite poles of which the wires 4, J , and
y® lead to metallic stops s, §/, and s2, " From
similar metallic stops, &%, s, and $°, wires y’, ¥°,
and 9% lead to a wire, 03 which joins with the
wire «°, between the reszstance R and the in-
dnctlon coll. - |
The letter E’ indicates a vertical telephone-
supporting bar provided with a hook at 1its
lower end, and arranged to slide vertically in
suitable guides, as at #. From the upper end

of said bar extends a pin, I, through perfora-
tions in the guide-plates v and #/, the former
being arranged at a suitable distance above

the latter. Upon the plate v’ rests the lower
end of a spiral spring, ¢, the upper end of which
bears against the pin w, arranged through the
pin E2. When the telephone 1s not upon 1ts
hook this spring raises the telephone-sapport-
ing bar; but the weight of the telephone de-
presses said bar, which 1s made of nou-con-
duecting material, so that the cross-springs of
metal, T, T/, and T?,which are arranged through
said bar, will have thelr ends brought in con-
tact with the metallic stops s and &%, ¢/ and s,
and s® and s§° respectively, as shown in the
drawings, and at the same time a metallic

cross-bar, T4, passing through the arm 14, will

haveits ends brought in contact with the stops
e3 and ¢, respectively.  When the parts arein
this position the main-line current will divide
at the point marked «/, this beinyg the junction
of the wire ¢ with the wire @?, and a portion
of the current will take the route indicated by
the arrows No. I—that is, over the wire a°, re-
sistance R, wire a?, secondary circuit of the
induetion-coil,wire a*, stop €°, cross-bar T4, stop
¢!, and thence off over the main line. Another
portion of the current willflow over the derived
circuit indicated by the arrows No. 2—that 1s,
over the wires ¢? to the point marked vy, where
it will again divide and flow over the branch
wires ¥/, 4%, and 9°, through the secondary bat-
teries G/, G2, and 3, and thenceoverthe wires
¥4, 45, and 9, stops s, 8/, and &%, the cross-springs
T, T, and T?, stops &%, st, and s°, and wires 97,
y8, and 9% to their junction with the wire ¢° at
the point marked 2, from whence the reanited
derived current flows to the wire @°, joining
the other portion of the main cuarrent.
arrangement i1t will be peiceived that the sec-
OIiddl‘Y batteries are connected in multiple are

with the derived eirenit, and will be charged

by thecurrent lowing thereover, the resistance
R causing a sufficient portion of the main cur-
rent to be diverted over the derived cireuit for
this purpose. This resistance also serves as a
measure of the extent to which the secondary
batteries will Lecome charged, as when said
batteries have become charged to a predeter-
mined point their resistance will cause the en-
tire main current to pass over the resistance

R. When,now,thestationasnowdescribed is
connected ¥ ith another for the purpose of tele-
phonic communication, the secondary batteries
are to be disconnected hom the derived cireuit
and connected in tension series with the pri-
mary circuit of the induction-coil D, and this
is accomplished by the following means, viz:
Immediately over the metallic stops s to s° are
arranged similar metallic stops, ¢ to ©°. From
the metallic stops ¢, ¢, and #* wires (indicated
by. dotted lines) le‘ld respectively to similar
poles of the secondary batteries G/, G% and (33,
and from the opposite poles of the secondary
batteries G* (° wires (also indicated by dotted

lines) lead to the stops #® and ¢, the stop ¢° be-

By this
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ing connected by a wire, 23, with the primary |

cirecuit of the induction-¢oil D, from the oppo-

sife terminal of which a wire, 4%, leads to one

of the tension-varying contacts of the trans-
mitter, while from the other of said contacts
a wire, h°, leads to that pole of the battery G'
opposite the one counnected with the stop .
Now, when the teleplhione is taken off of 1ts
hook the spring ¢ raises the bar I, carrying
the cross-springs T, 1Y, and T% out of contact
with their lower stops and into contact with

‘the upper stops, designated by the numbered

letters ¢, thus breaking the derived circult and
connecting the secondary batteries in tension
series with the primary cireuit of the induc-
tion - coil, the current of said batteries then

-fHlowing asindicated by the arrows No. 3—that

is, from battery G’ to the stop ¢, over cross-

spring T, to the stop 3, and thence to the op-
posite pole of the battery 7, from whence it

Hows by a similar route to battery G, and from
this last battery to stop #°, and thence over
wire ¢° to the primary circuit of the induection-
coil, over the wire /%, through the tension-vary-
ing dewces of the 1:1’*:5111811111161’ and back over
wire A° to battery G/. It will thus be seen that
a very powerful carrent is passed over the pri-
mary circuit of the induction-coil, and may be
varied in the ordinary manner by producing
sounds in front of the diaphragm-1, causing

vigorous induced pulsations or undu!a,tions Of

electricity to pass over the maln circuit.

It will be obvious that instead of being di-
rected over the primary cireuait of an mnduction
apparatus the caurrent of the secondary battery
or batteries might be directed upon any other

‘suitable circuit, and caused to operate any de-

sired electrical ammmtus capable of operation
by such electrical currents as are furnlbhed by
this class of batteries.

I do not herein claim the matter embraced
in the two following clanses, as the same 1s
made the subject of claimsin another pending
application filed by me June 6, 1881—that 1s
to say, first, a telephone-station apparatus pro-
vided with a transmitter having its secondary
circuit arranged for connection with a main
line in a manner to become charged by an elec-
tric current flowing over said main line, and

means for directing the carrent of said second-

ary electrie pile or battery over the primary cir-
cuit of the transmitter; secondly, a line-wire
provided at one end with a line-battery or elec-
tric-current generator, in combination with a

secondary cell arranged upon said line and

adapted to storeup electricity upon the passage

of the main-line current through 1it, a local cir-

251,181

cuit in circuit with said secondary cell, and a

transmitter in sald local circait,

Having now fully described my invention
and explained the operation thereof, I elaim—

1. The combination, with a primary or matn
electrie circuit, of a derived or branch circuit
including one or more secondary electri¢c bat-
teries, and devices for disconnecting the de-
rived or branch circuit from the primary or
main circuit and connecting said branch or de-
rived ¢ircuit to form a pait of an independent
circnit arranged to receive the charge of said
secondary battery or batteries, whereby a nor-
mally-charged primary or main circuit may be
used for other purposes, and at the same time
be utilized for charging a secondary battery or
batteries for use upon another circuit,

2. The combination, with the main electric
circuit and a branch or derived circult emanat-
ing therefrom, of one or more secondary elec-
tric batteries in said branch or derived cireuit,
an electro-motive device arranged to influence
the main circuit,and means forconnecting said
branch or derived cireuit and secoundary elec-
tric battery or batteries operatively with said

electro-motive device, whereby the current of

said batfery or batteries may be caused to con-

trol said device.

3. Thecombination,with the main telephone-
line and an _mductlon transmitting apparatus
connected therewith, of a branch or derived

circuit including a secondary electriec battery

and - means for operatively connecting said sec-

ondary electrie battery with the primary cir-

cuit of said transmitting apparatus, whereby

the secondary battery may be used 1n lieu of

the local electrie generator heretofore aised for
producing the inducing-current of an induc-
tion telephonic transmitter.
- 4, The combination, with a main telephone-
circuit and an induction transmitting appara-
tus connected therewith, and a branch or de-
rived circuit emanating from sald main circuit,
of a series of secondary electric batteries, de-
vices for connecting said series of secondary
batteries in multiple are in said branch or de-
rived cirenit, and devices for breaking said
branch or derlved circult and canueutmg said
secondary batteries in tension series with the
primary circult of the induction transmitting
apparatus.

In testimony whereof I affix my signafure in

presence of two witnesses.
CHARLES E. BUELL.

Withesses:
- Gro. M. LOOKWOOD
H. C. HUNTEMANN.
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